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SUMMARY OF WATER-QUALITY DATA FOR SELECTED STREAMS IN COLORADO

By Michae] W. G.aydos

ABSTRACT

This report presents the first statewide summary of water-quality data for 
selected streams in Colorado. Included in the report Is a tabulation of the 165 
surface-water-sampling sites for which five or more analyses of major chemical 
constituents were available at the end of the 1978 water year and a tabulation of 
the types—major chemical constituents, trace constituents, biological 
constituents, pesticides, or radiochemicals--and number of water-quality analyses 
available for each of the 165 sites. Also included are statistical summaries, 
including regression summaries showing the relation between specific conductance 
and major chemical constituents, for 117 sites for which 20 or more analyses of 
major chemical constituents are available. Examples of linear-regression plots of 
specific conductance and selected major chemical constituents based on data from 
the Eagle River at Gypsum, Colo., are presented. Decisions to modify the 
frequency of collection or the types of constituents determined are facilitated by 
the statistical summaries.

INTRODUCTION

Water-quality data have been collected for many years at surface-water sites 
throughout Colorado. Most of these data have been published either in 
interpretive or in hydrologic-data reports. However, except for data included in 
specific project-area reports or in special reports, such as one concerning 
computation of salt loads in water from the Colorado River in the Grand Valley 
(Brennan and Grozier, 1976), only limited efforts have been made to summarize 
available water-quality data in a format that would be usable by public-health 
officials, land-use planners, and water managers.

To provide public-health officials, land-use planners, and water managers 
with usable summaries of surface-water-quality data, the U.S. Geological Survey, 
in cooperation with the Colorado Department of Health, Radiation and Hazardous 
Wastes Control Division, began a 1-year study in 1978 to summarize the water- 
quality data contained in the files of the Geological Survey. The objectives of 
the study were:

1. To list all surface-water sites in the State for which five or more 
water-quality analyses of major chemical constituents are available, and to 
tabulate the types of water-quality data such as major chemical constituents, 
trace constituents, biological constituents, pesticides, and radiochemicals.



2. To provide data in a form for evaluating possible changes in sampling- 
site locations, frequency of sample collection, and constituents analyzed.

3. To statistically summarize water-quality data from sites for which at 
least 20 analyses of major chemical constituents were available at the end of the 
1978 water year (October 1977 through September 1978).

Only water-quality data collected and analyzed by the U.S. Geological Survey 
and stored in the Survey's Water Data Storage and Retrieval System (WATSTORE) were 
used in the study. The statistical summaries and linear-regressions and plots 
included in the report were prepared using Statistical Analysis System (SAS) 
computer programs (Barr and others, 197&).

No attempt has been made in this report to discuss the significance of the 
individual chemical constituents in water, because many reports and texts include 
these in adequate detail. The reader is referred to the drinking-water 
regulations published by the Colorado Department of Health (1977) and the U.S. 
Environmental Protection Agency (1976, 1977) for a comprehensive discussion of all 
recommended and mandatory standards.

HISTORICAL AND CURRENT PROGRAMS

For many years the U.S. Geological Survey collected water-quality data from 
surface-water sources in Colorado to determine major chemical constituents, sedi 
ment concentrations, measurements of pH, specific conductance, and water tempera 
ture. However, few programs included routine determination of trace constituents 
such as biological constituents, pesticides, or radiochemicals until the early 
1970's.

At least two factors contributed significantly to the expansion of the U.S. 
Geological Survey's surface-water-quality programs during the 1970's: Increased 
knowledge and awareness of the potential effects of water-quality constituents 
other than major constituents; and development and improvement of analytical 
techniques and equipment to permit accurate and routine determination of these 
constituents. As a result the U.S. Geological Survey's current (1978) water- 
quality data-collection activities in the State have been expanded to include 
various combinations of constituents at about 165 surface-water sites (pi. 1). 
The frequency of data collection at these sites during the 1978 water year ranged 
from continuous monitoring to monthly or quarterly sampling.

Water-quality data have been collected at about 3^0 surface-water sites in
the State. At least five analyses of major chemical constituents are available
for 48 sites and at least 20 analyses of major chemical constituents are available
for 117 of 165 sites through the 1978 water year (table 1 and pi. 2).



Table 1.- -Period of record of selected surface-water sites for which
at least five water-quality analyses of major chemical

constituents are available

[D=Daily samples; M=Monthly samples; l=Intermittent samples; period of 
record in water years; italicized station numbers indicate 5 to 19 
analyses available; nonitalicized station numbers indicate 20 or more 
analyses available]

U.S. 
Geologi cal

Survey 
station 
number

Station name

Frequency
of sam- 

pl ing and 
period of 

record

06611100 Grizzly Creek near Spicer, Colo.—————————————————— M 1977-78
06611200 Buffalo Creek near Hebron, Colo.——————————————————— M 1977~78
06611300 Grizzly Creek near Hebron, Colo.———— —— ———————————— M 1977~78
06611800 Little Grizzly Creek above Coalmont, Colo.——————————— M 1977~78
06611900 Little Grizzly Creek above Hebron, Colo.———————————— M 1977~78
06620000 North Platte River near Northgate, Colo.---------————-- I 1965

	M 1966-78 
06714200 Burlington Ditch below headgate, at Denver, Colo.-——---- M 1963-67
06719500 Clear Creek near Golden, Colo. ————— ———— ————————— I 1958,

1972-7^ 
06720500 South Platte River at Henderson, Colo.----- —— —— ———— -- D July 1955'

57
M 1963-73 

06722000 North St. Vrain Creek at Longmont Dam, near Lyons,
Colo. M 1972-78 

06723400 South St. Vrain Creek above Lyons, Colo.-—————--————- M 1972-78 
06724000 St. Vrain Creek at Lyons, Colo.——————————————————— M 1977~78 
06724600 Left Hand Creek at Altona, Colo.——————————————————— M 1972-78 
06725000 Left Hand Creek at mouth, at Longmont, Colo.-----——---- M 1977~78
06725450 St. Vrain Creek below Longmont, Colo. ————————— ————— M 1977~78 
06731000 St Vrain Creek at mouth, near Platteville, Colo. ——— —— I 1952-56

I 1962-65 
M 1966-68 
M 1971-78

06733000 Big Thompson River at Estes Park, Colo.————————————— I 1974-75 
06734900 Olympus Tunnel at Lake Estes, Colo.- —— —— —— —— ————— - M 1971-78
06736700 Big Thompson River above Dille Tunnel, near Drake,

Colo. M 1971-78 
06737500 Horsetooth Reservoir near Ft. Coll ins, Colo.—— —— -- —— - M 1970-78 
06742500 Carter Lake near Berthoud, Colo.—— ———— —— —— —— —— --- M February

1970-78
06744000 Big Thompson River at mouth, near La Salle, Colo.————-- I 1954-56

M 1968 
M 1971-78 

06747500 Cache La Poudre River near Rustic, Colo.-————______—— ^ 1972-75
06752000 Cache La Poudre River at mouth of canyon, near

Ft. Coll ins, Colo. M 1972-78



Table 1. --Period of record of selected surface-water sites for which 
at least five water-quality analyses of major chemical 

constituents are available--Cont\nued

U.S. 
Geological

Survey 
station 
number

Station name

Frequency
of sam- 

pling and 
period of 

record

06752260 Cache La Poudre River at Ft. Coll ins, Colo.-------------- M April
1975-78 

06752500 Cache La Poudre River near Greeley, Colo.---------------- I 1952-56
M December

1963-66 
M 1968 
M 1971-78 

06754000 South Platte River near Kersey, Colo.- —— — ——— ---- —— -- I 19^7'50
D December

1950-53 
M June

1962-64
M 1966-70
M 1977-78

06756995 South Platte River at Masters, Colo.- ——— —— —— — ——— M 1977~78
06758500 South Platte River near Weldona, Colo.-------——--——-- M 1968

M 1972-78
06759100 Bijou Creek near Ft. Morgan, Colo. ———————— ————————— M 1977~78 
06760000 South Platte River at Balzac, Colo.---------------------- I 1950-57

M 1963-70 
06764000 South Platte River at Julesburg, Colo.------------------- D 1946-78
06764200 South Platte River near Julesburg, Colo.----------------- M July

1969- 

July 
1973 

06822000 North Fork Republican River near Wray, Colo.- —— — —— --- I 1947
I 1961-65 

06826500 South Fork Republican River near Hale, Colo.------------- I 1977~78
07079200 Leadville Drain at Leadville, Colo. ——————————— ————— I 1965-67

M 1968-69
I 1970-78

07081200 Arkansas River near Leadville, Colo.--------------------- M 1968-69
07083000 Halfmoon Creek near Malta, Colo.------ —— —— —— —— —— -- I 1965

M 1967-78 
07083700 Arkansas River near Malta, Colo.------------------------- I 1964

I 1966-75 
M 1965 
M 1978 

07084500 Lake Creek above Twin Lakes Reservoir, Colo.------------- I 1973
07086000 Arkansas River at Granite, Colo.------------------------- M 1968-69



Table ].--Period of record of selected surface-water sites for which 
at least five water-quality analyses of major chemical 

constituents are available--Continued

U.S. 
Geological

Survey 
station 
number

Station name

Frequency
of sam-

pl ing and
period of

record

07096000 Arkansas River at Canon City, Colo.—— —— ———— ———— —— M 1964-65
M January

1966-68
M 1970-78

07097000 Arkansas River at Portland, Colo.- —— —— -- —— —— —— —— -- M 1977~78
07099200 Arkansas River near Portland, Colo.- —— —— —— —— -- —— - M 1965-

December 
1976'

07099400 Arkansas River above Pueblo, Colo.--- —— ------ —— ———— M 1966-70
07099500 Arkansas River near Pueblo, Colo.————————————————— M 1964-65

I 1974-78
07106500 Fountain Creek at Pueblo, Colo.—— —— —— -- ————— ———— - M 1964-65

M 1974-78
07117000 Arkansas River near Nepesta, Colo. —— -- —— —— —— ————— M 1964-66

I 1974-78
07119500 Apishapa River near Fowler, Colo.--- —— —— —— —— —— --—— M 1964-65

M 1967-68 
I 1969

07122000 Arkansas River near La Junta, Colo.---- —— —— -- —— ——— I 1962
M 1964-68 
I 1969

07124000 Arkansas River at Las Animas, Colo.- —— -- —— -- —— —— --- D 1946
I 1962, 1978 
M 1964-66

07128500 Purgatoire River near Las Animas, Colo.- —— —— —— ------ | 1962
M 1964-68 
I 1969

07130500 Arkansas River below John Martin Reservoir, Colo.-------- D January
1951-78

07133000 Arkansas River at Lamar, Colo.————————————————————M 1964-65
M 1970- 
June 1971

07137500 Arkansas River near Coolidge, Kans.———————————————— M 1964-68
I 1969 
M 1970-73 
D Apri1 

1975-78'
08220000 Rio Grande near Del Norte, Colo.——————————————————— M 1968
08223500 Rock Creek near Monte Vista, Colo.————————————————— M 1968
08224500 Kerber Creek at Ashley Ranch, near Villa Grove, Colo.—— M 1968



Table ].--Period of record of selected surface-water sites for which 
at least five water-quality analyses of major chemical 

constituents are available--Continued

U.S. 
Geologi cal

Survey 
station 
number

Station name

Frequency
of sam- 

pl ing and 
period of 

record

08227000
08227500
08229500
08230500
08234200
08236000
08241500
08246500
08249200

Saguache Creek near Saguache, Colo.----------------
North Crestone Creek near Crestone, Colo.----------
Cottonwood Creek near Crestone, Colo.--------------
Carnero Creek near La Garita, Colo.----------------
Mosca Creek near Mosca, Colo.----------------------
Alamosa Creek above Terrace Reservoir, Colo.-------
Sangre de Cristo near Ft. Garland, Colo.-----------
Conejos River near Mogote, Colo.-------------------
Rio Grande above Culebra Creek, near Lobatos, Colo,

08249400 Culebra Creek near Chama, Colo. 
08251500 Rio Grande near Lobatos, Colo.-

M 1968 
I 1968 
I 1968 
M 1968 
I 1968 
M 1968 
M 1968 
M 1968 
D 1947-65 
M 1966-69 
M 1968 
M 1970-

March
1975 

D March
1975-78 

09013000 Alva B. Adams Tunnel at East Portal, near Estes Park,
Colo. M 1971-78 

09019000 Colorado River below Lake Granby, Colo.------------------ M July
1969- 
August 
1970 

09034500 Colorado River at Hot Sulphur Springs, Colo.------------- D 1947~78
09049200 West Tenmile Creek at Copper Mountain, Colo.------—---- I 1973

M 1974-78 
09066050 Black Gore Creek near Vail, Colo.——--------- ————— ---- | 1973

M 1974-78 
09066250 Gore Creek at Vail, Colo.—— ————————————— ——————— I 1973

M 1974-78 
09069000 Eagle River at Gypsum, Colo.----------------------------- D April

1947-78 
09070500 Colorado River near Dotsero, Colo.----------------------- | 1970

M 1962-78 
09071100 Colorado River near Glenwood Springs, Colo.-------------- D 1942-78
09072500 Colorado River at Glenwood Springs, Colo.---------------- D 1957

D 1959-60
M 1961-66

09083800 Crystal River below Carbondale, Colo.-------------------- M 1977~78



Table \.--Period of record of selected surface-water sites for which 
at least five water-quality analyses of major chemical 

constituents are available--Continued

U.S.
Geological

Survey
station
number

09085000

09092570
09092830
09092960
09092970
09093000

09093500
09093700

09095000
09095500
09095530

09105000

09106200

09137300

09152500
09152600

09152650

09152900

09153270

09153300

09153400

09163050

Station name

Roaring Fork River at Glenwood Springs, Colo. ---------

Colorado River at Rulison, Colo.--------------- — -----
Northwater Creek near Anvil Points, Colo. -------------
East Fork Parachute Creek near Anvil Points, Colo.--- 1
East Fork Parachute Creek near Rulison, Colo. ---------
Parachute Creek near Grand Valley, Colo.----- — -------

Parachute Creek at Grand Valley, Colo. ----------------
Colorado River near De Beque, Colo.- — ----------------

Roan Creek near De Beque, Colo. -----------------------
Colorado River near Cameo, Colo. ----------------------
Government Highline Canal near Mack, Colo. ------------

Plateau Creek near Cameo, Colo. -----------------------

Lewis Wash near Grand Junction, Colo. -----------------

Gunnison River at Austin, Colo. -----------------------

Gunnison River near Grand Junction, Colo. -------------
Orchard Mesa Drain at Grand Junction, Colo. -----------

Leach Creek at Durham, Colo. --------------------------

Adobe Creek near Fruita, Colo. ------------------------

Big Salt Wash at Fruita, Colo. ------------------------

Reed Wash near Loma, Colo. ----------------------------

West Salt Creek near Mack, Colo. ----------------------

Badger Wash near Mack, Colo. --------------------------

Frequency
of sam-

pl ing and
period of

record

--- 1 1948-62
D May 1962-

September
1967

1 1969-71
I 1976

— M 1977
--- M 1977-78
--- M 1977-78
— M 1977-78
--- M June

1975-78
— D 1975-78
— 1 1973

D 197^-78
— D 1975-78
--- D 193^-78
--- D August

1973-78
— 1 1969-78

D 1972-
May 1975

--- D Apri 1
1973-78

--- D May 1962-
June 1963

— D 1932-78
--- D Apri 1

1973-78
--- D Apri 1

1973-78
--- D Apri 1

1973-78
--- D March

1973-78
--- D Apri 1

1973-78
--- D September

1973-78
--- D June 1973-

78



Table 1.- -Period of record of selected surface-water sites for which 
at least five water-quality analyses of major chemical 

constituents are available--Continued

U.S.
Geological

Survey
station
number

09163310

091633^0

09163*J90

09163500

09163530

09177000

09177100

09179500

092^3700
09243800
09243900
092*4 *» *no

092*16550

092^7600

092W50

09250*100

09250510

09250600
09250610

Station name

East Salt Creek near Mack, Colo. ---------------------

Mack Wash near Mack, Colo. ---------------------------

Salt Creek near Mack, Colo. ---------------------------

Colorado River near Colorado-Utah State Line---------'

Colorado River below Colorado-Utah State Line-------- 1

San Miguel River at Uravan, Colo. ---------------------

San Miguel River below Uravan, Colo. ------------------

Dolores River at Gateway, Colo. -----------------------

Middle Creek near Oak Creek, Colo. --------------------
Foidel Creek near Oak Creek, Colo. --------------------
Foidel Creek at Mouth, near Oak Creek, Colo. ----------
Yampa River below Diversion, near Hayden, Colo. -------

Yampa River below Elkhead Creek, near Craig, Colo.----

Yampa River below Craig, Colo. ------------------------

Williams Fork at mouth, near Hamilton, Colo.----- — --•

Good Spring Creek at Axial, Colo. ---------------------

Taylor Creek at mouth, near Axial, Colo. --------------

Wilson Creek near Axial, Colo. ------------------------
Jubb Creek near Axial, Colo. -------------------------

Frequency
of sam-

pling and
period of

record

--- D July

1973-78
--- D August

1973-78
--- D Apri 1

1973-78
--- M 1970

1 1969-77
--- D May 1962-

69
D 1973-78

--- 1 19**7-50
M August

1969-78
--- I 19*»8-*t9

M August
1969-78

--- D 19*»8-52
M January

1970-73
--- D 1976-78
--- D 1976-78
--- D 1976-78
--- M June

1975-78
--- M June

1975-78
--- M June

1975-78
--- M June

1975-78
--- M 1976-78

D 1977-78
--- 1 1975

D July
1976-78

--- D 1976-78
--- D 1976-78



Table "\.--Period of record of selected surface-water sites for which 
at least five water-quality analyses of major chemical 

constituents are available--Continued

U.S. 
Geological

Survey 
station 
number

Station name

Frequency
of sam- 

pl ing and 
period of 

record

09251000 Yampa River near Maybell , Colo. ——— ——————————————— I 1947'50
D November 

1950- 
August 
1973 

D August
1975-78 

09259700 Little Snake River near Baggs, Wyo.--------------------- M July
1965-71 

I 1972-78 
09259950 Little Snake River above Lily, Colo.-------------------- D December

1950- 

December
1969 

09260000 Little Snake River near Lily, Colo.--------------------- M January
1970-78 

D January
1975-78

09303000 North Fork White River at Buford, Colo.———————————— M 1977~78 
09304000 South Fork White River at Buford, Colo.--- —— —— —— —— M 1977~78 
09304200 White River above Coal Creek, near Meeker, Colo.-------- D March

1973-75
09304500 White River near Meeker, Colo.---- —————— —— ———— —— - I 1947

D March
1973-
November
1974 

09304800 White River below Meeker, Colo.------------------------- M April
197^-78 

09306007 Piceance Creek below Rio Blanco, Colo.------------------ D April
1974-78

09306022 Stewart Gulch above West Fork, near Rio Blanco, Colo.--- D 1975~78 
09306025 West Fork Stewart Gulch near Rio Blanco, Colo.---------- D April

1974-78 
09306033 Sorghum Gulch near Rio Blanco, Colo.-------------------- D April

1974-78 
09306039 Cottonwood Gulch near Rio Blanco, Colo.----------------- D April

1974-78 
09306058 Willow Creek near Rio Blanco, Colo.-- ———— —— —— --- —— - D April

1974-78



Table 1.- -Period of record of selected surface-water sites for which 
at least five water-quality analyses of major chemical 

constituents are available- -Continued

U.S. 
Geological

Survey 
station 
number

Station name

Frequency
of sam-

pl ing and
period of

record

09306061 Piceance Creek above Hunter Creek, near Rio Blanco, D April
Colo. 1974-78 

09306175 Black Sulphur Creek near Rio Blanco, Colo.—————————— D 1975~78 
09306200 Piceance Creek below Ryan Gulch, near Rio Blanco, Colo.-- M 1971-78 
09306210 Piceance Creek near White River, Colo.———— ———— ————— I 1947~58

M 1971-76
I 1966-69

09306222 Piceance Creek at White River, Colo.---- —— —— — —— ----- D 1971-78
09306235 Corral Gulch below Water Gulch, near Rangely, Colo.-——- D March

1974-78 
09306240 Box Elder Gulch near Rangely, Colo.---- ——— — —— —— — —— D April

1974-78 
09306242 Corral Gulch near Rangely, Colo.—— — - ———— —— —— ————— D March

1974-78 
09306244 Corral Gulch at 84 Ranch, Colo.—— ——————————— ————— D April

1975-78
09306255 Yellow Creek near White River, Colo.——————————————— I 1966-69

D May
1974-78 

09306300 White River above Rangely, Colo.--- ——— ———— —— ——— —— M August
1975-78 

I 1949-60
09306380 Douglas Creek at Rangely, Colo.——————————————————— M 1977'78 
09341200 Wolf Creek near Pagosa Springs, Colo.——————————————— M 1971-75 
09343000 Rio Blanco near Pagosa Springs, Colo.--- —— —— -- —— —— - I 1973~74 
09343300 Rio Blanco below Diversion Dam, near Pagosa Springs,

Colo. I 1973-74 
09343400 Rio Blanco at U.S. Highway 84, near Pagosa Springs,

Colo. I 1973-74 
09344300 Navajo River above Chromo, Colo.---- ———— —• —— ————— - I 1973~74 
09346000 Navajo River at Edith, Colo.————————————————————— I 1969~74 
09346400 San Juan River near Carracas, Colo.- —— —— —• ———— —— -- I 1969~73 
09347200 Middle Fork Piedra River near Pagosa Springs, Colo.-——-- M 1971-75 
09352900 Vallecito River near Bayfield, Colo.——————————————— M 1963-68

M August
1970-78

09354500 Los Pinos River at La Boca, Colo.————————————————— I 1969~74 
09357500 Animas River at Howardsvi 1 le, Colo.———————————————— M 1971-75 
09358900 Mineral Creek above Silverton, Colo.——————————————— M 1971-75 
09363500 Animas River near Cedar Hill, N. Mex.——————————————— M 1970-73

10



Table 1. --Period of record of selected surface-water sites for which
at least five water-quality analyses of major chemical

constituents are available--Continued

U.S. 
Geologi cal 

Survey Station name 
station 
number

09366500 La Plata River at Colorado-New Mexico State Line--

09370800 Mancos River near Cortez, Colo. -------------------

09371000 Mancos River near Towaoc, Colo. -------------------
09372000 McElmo Creek near Colorado-Utah State line--------

Frequency 
of sam- 

pl ing and 
period of 

record

————— 1
M

————— D

————— 1
————— 1

M

1969-73 
1978 
July 
1975-78 
1969-76 
1969-72 
1978

TYPES OF WATER-QUALITY DATA AVAILABLE

The types of data, number of water-quality analyses of each type and the 
period during which the analyses were made are listed in table 2 for all sites 
having five or more analyses of major chemical constituents. Therefore, the 
tabulation shown in table 2 is useful in determining the need for relocating 
sampling sites, analyzing for additional constituents, or, in conjunction with the 
frequency data in table 1, for changing the frequency of sampling.

Descriptions of the types of water-quality data listed in table 
fo11ow:

2 are as

1. Major constituents include dissolved calcium, magnesium, sodium, potassi 
um, bicarbonate, carbonate, sulfate, chloride, fluoride, silica, total hardness as 
calcium carbonate (CaC0 3 ), and dissolved solids. Dissolved nitrate or dissolved 
nitrite plus nitrate also were determined for most samples. In addition to the 
constituents determined in the laboratory, several constituents commonly were 
measured at the time of sample collection. These include measurement of stream- 
flow; the determination of pH, specific conductance, and water temperature; and 
the dissolved-oxygen concentration in water.

2. Trace constituents include arsenic, boron, 
iron, lead, manganese, mercury, selenium, and zinc, 
iron and manganese are available because 
constituents have been made for many years.

cadmium, chromium, copper, 
Many more determinations of 

routine determinations for these

3. The types of pesticides routinely determined include the common organo- 
chlorine and organophosphorus insecticides and the chlorinated phenoxy-acid herbi 
cides.

11
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k. Biological constituents include periphyton biomass, phytoplankton cell 
counts, and taxonomic identifications. Total coliform, fecal coliform, and fecal 
streptococcal bacteria also have been determined at selected sites.

5. Radiochemicals routinely determined include gross alpha and gross beta 
radiation. Radium-226, strontium-90, and uranium also have been determined at 
selected sites.

The various periods shown in table 2 were selected to illustrate major 
changes in emphasis in water-quality programs. The 19^9~60 period represents the 
beginning of the data-collection program at most sites and was the time of the 
"traditional" major-constituent analysis. A few trace constituents, such as iron 
and manganese, also were determined routinely during this period. Large program 
expansion and several significant methodology changes occurred during 1961-65 and 
1966-69, including the beginning of accurate and routine analyses of trace 
constituents during 1966-69- The 1970-73 period marked the beginning of selected 
routine biological, organic, and radiochemical determinations as awareness of 
environmental quality increased. During 197^~78, the number of sites and the 
types of constituents determined increased greatly as a result of the national 
emphasis on energy development.

STATISTICAL SUMMARIES OF WATER-QUALITY DATA

Data needed to adequately define the natural water-quality characteristics of 
a stream must include data obtained throughout the year at various flow regimes. 
Generally, about 2 years of monthly analyses of major chemical constituents are 
sufficient to define the major water-quality characteristics of a stream at a 
specific site. Consequently, statistical summaries of water-quality data were 
made only for those sites where 20 or more monthly analyses of major chemical con 
stituents were available.

Statistical summaries of major chemical constituents, streamflow, pH, specif 
ic conductance, water temperature, dissolved oxygen, and selected trace or minor 
elements were prepared for 117 sites; the summaries are presented in the Statisti 
cal Summaries section at the end of this report. The summaries include: (l) The 
number of measurements or determinations of each constituent; (2) the maximum, 
minimum, and mean values; and (3) the standard deviation from the mean. In addi 
tion, 1inear-regress ion summaries relating major chemical constituents to specific 
conductance are included for those constituents which are significantly correlated 
with specific conductance at the 95 percent confidence level. The regression co 
efficient (R), the intercept or constant (B), the correlation coefficient, and the 
standard error of estimate are shown. The 1inear-regress ion equation relating 
specific conductance to constituent concentration is usually expressed as:

Constituent concentration (mg/L)=specific conductance (Micromhos/cm)XR+B

Abbreviated duration tables of specific conductance also were prepared for those 
sites for which daily-mean specific conductance values were available.
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The number of streamflow measurements and the number of values of specific 
conductance, pH, and water temperature presented in the statistical summaries may 
be greater than the number of samples collected for some sites because: (1) In 
recent years, specific conductance and water temperature were measured each time a 
stream-discharge measurement was made, even though samples for water-quality 
analysis were not collected, and (2) when streamside and laboratory measurements 
of specific conductance and pH were made, both were stored in WATSTORE. Also, the 
number of determinations for an individual constituent may be less than the total 
number of samples for the site because some individual constituents may not have 
been determined on a particular sample. The sample size used for the regression 
analysis may be less than the number of analyses for that constituent in the 
WATSTORE file. The reason for this is that only those analyses having the 
constituent and a matching specific conductance values are used in the regression 
analysi s.

Several types of available data were not included in the summaries for the 
following reasons: Continuous and once-daily water-temperature data will be 
included in another report; pesticide, radiochemical, and sediment data are too 
few at the present (1978) to be statistically analyzed; and the types of biologi 
cal data available are not amenable to this type of statistical analysis. The 
availability of these data can be determined by use of table 2.

Factors Affecting Interpretation of Statistical Summaries

Changes in data-collection techniques, analytical methods, or variations in 
reporting constituent values need to be considered when interpreting the 
statistical summaries. The following sections describe the factors affecting 
interpretation of the data contained in the statistical summaries.

Streamflow Data

A stream-discharge value is needed for each sample collected in order to 
compute constituent loads and to relate constituent loads to various types of 
discharge, such as base or flood flows. Two types of streamflow data are included 
in the statistical summaries: MEAN DISCHARGE, which is the mean streamflow for 
the day (daily-mean discharge); and STREAMFLOW, which is the discharge at 
approximately the same time the sample was collected (instantaneous discharge).

sampl
Daily-mean discharges are shown for those sites where data for composite 

_^...r .es are available or for sites where instantaneous-discharge measurements were 
not made. Composite samples, which were discontinued in 1969, usually consisted 
of combining several once-daily samples and analyzing the combined samples as a 
single sample. The analytical results of composite samples were considered to 
represent the water-quality characteristics of the stream for the total number of 
days during which the individual samples comprising the composite sample were 
collected. Therefore, a computed daily-mean discharge for the appropriate number 
of days was needed for interpretation of the data. Instantaneous discharges are 
available for most sites that have been operated since 1970.

18



The statistics for the two types of streamflow data for any particular site 
included in the summaries may vary significantly, primarily because the periods 
for which the values are reported usually were not identical. Also, the 
statistical values for streamflow are for the period and frequency of the water- 
quality record and not for the period and frequency of the streamflow record.

Specific Conductance and pH

In current (1978) programs, both specific conductance and pH are measured at 
the time a sample is collected whereas previously most of these determinations 
were made in the laboratory. Because large changes in specific conductance and pH 
occasionally can occur between the time of sample collection and the time of 
laboratory analysis, measurements made at the time of sample collection should be 
more representative of water in the stream. Laboratory values of specific 
conductance for the previously discussed composite samples sometimes are of 
limited worth in accurately portraying the actual specific conductance of the 
stream, however, the relations between major constituents and specific conductance 
determined in the laboratory are valid. No distinction between streamside and 
laboratory values is made for specific conductance or pH data included in the 
statistical summaries.

Nitrogen Constituents

The inclusion of similar nitrogen constituents represents a methodology 
change. Prior to late 1970, only nitrate concentrations were determined. Since 
late 1970, only determinations of nitrite plus nitrate have been made.

Di ssolved Sol ids

Two values for dissolved-solids concentrations have been included in the 
statistical summaries. DISSOLVED SOLIDS, ROE 180 DEC C is a laboratory 
determination whereas DISSOLVED SOLIDS, SUM OF CONST is the arithmetic total of 
the major constituents determined. Only small differences between the two 
generally occur for most samples for which both values are available. However, 
significant differences in the extreme values occur for several sites. The most 
common reasons for the differences are that fewer laboratory determinations 
generally are available for a particular site and that arithmetic totals generally 
were computed only when dissolved solids were in excess of 1,000 mg/L.

Correlations Between Specific Conductance and Major Chemical Constituents

Values of specific conductance commonly are significantly correlated with 
concentrations of some of the major chemical constituents. For example, 
correlation coefficients of 0.85 or greater were obtained for dissolved solids at 
8^ percent of the 117 sites, for total hardness at 78 percent of the sites, for 
dissolved sodium at 73 percent of the sites, and for dissolved sulfate at 68 
percent of the sites. In contrast, correlation coefficients of 0.85 or greater 
were obtained for silica at only 3 percent of the sites, and for fluoride at only 
2 percent of the sites. However, this was not unexpected because silica does not 
contribute to specific conductance and fluoride concentrations generally are 
insignificant compared to concentrations of other major constituents.
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V
In addition to the regression summaries presented in the statistical summa 

ries, the observed concentrations of selected major constituents and 
concentrations predicted from linear analysis were plotted against specific 
conductance for each of the 117 sites. Examples of these plots for the Eagle 
River at Gypsum, Colo., are shown in figures 1 through 9- Similar plots for each 
of the other sites are available from the Colorado District of the U.S. Geological 
Survey. The example plots have been included to illustrate the relation between 
specific conductance and the observed and predicted concentrations of dissolved 
const!tuents.

EVALUATION OF WATER-QUALITY PROGRAMS

The tabulations of available water-quality data, statistical summaries, and 
linear-regression plots presented in this report were used to make the following 
evaluations of the water-quality programs in the State:

1. Changes in the frequency of collection of water-quality data and in the 
types of constituents determined can be made at many active sites in the State 
without adversely affecting the data-collection programs.

2. Data for major chemical constituents have been essential in the past; in 
some areas, frequent determinations of these constituents may continue to be 
needed to determine whether significant changes in water quality occur. However, 
because concentrations of some constituents in water from many locations can be 
estimated from specific conductance, program emphasis could change.

3. The majority of sites for which trace constituent data are available are 
located in the potential energy-producing areas. Trace constituent data are 
needed at many other sites throughout the State to more adequately define the 
water-quality characteristics of major streams.

4. Few determinations of total (dissolved plus suspended) concentrations of 
trace constituents, that is, concentrations in a water-sediment mixture, and 
almost no determinations of trace constituents in bottom material are available. 
Before questions concerning transport of trace constituents in a particular stream 
can be answered, much additional information concerning these phases is required, 
even at sites where data for dissolved trace constituents are available.

5. Additional nutrient data need to be obtained at most sites because data 
for the various nitrogen and phosphorus species are needed to evaluate the waste- 
assimilative capacities of streams. Because of manpower and economic constraints, 
most nutrient data collected in the past were either nitrate or nitrite plus 
nitrate concentrations. Information on the entire nitrogen and phosphorus cycles 
is required for comprehensive evaluations of these elements.
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